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HIGH-FREQUENCY, BALLAST-FREE, NON 
THERMONIC FLUORESCENT LIGHTING 
SYSTEM FOR COLD ENVIRONMENTS 

REFERENCE TO RELATED APPLICATION 

The present application is the Subject of provisional 
application Ser. No. 60/206,796 filed May 25, 2000 entitled 
REFRIGERATOR/FREEZER FLUORESCENT LIGHT 
ING SYSTEM. 

BACKGROUND AND BRIEF DESCRIPTION OF 
THE PRIOR ART 

In the past, the majority of refrigerator/freezer lighting 
Systems incorporated incandescent lamps. Incandescent 
lamps heat up the interior of the refrigerator thereby decreas 
ing the efficiency, and also have to be replaced frequently. 

BRIEF SUMMARY OF THE INVENTION 

In my U.S. Pat. No. 6,034,485, I disclose lighting systems 
in which high-frequency, ballast-free, Square-wave drivers 
are utilized to non-thermionically initiate and maintain dis 
charges in lighting Systems. In my application Ser. No. 
08/942,670, filed Oct. 2, 1997, I disclose fluorescent lighting 
Systems which use my ballast-free, non-thermionic high 
frequency AC Square-wave driver System which Start and 
operate fluorescent lamps without significant change in 
Voltage. These non-thermionic driver Systems do not use 
heated filaments, and, Surprisingly, it has been found that 
they are efficient in Starting and operating in cold tempera 
tures and provides more efficient cold environment lighting 
Systems. 

The present invention adapts the non-thermionic high 
frequency (40 kHz to 120 kHz) alternating current drivers to 
Start and operate lighting Systems for cold environments 
Such as refrigerator/freezers, walk-in coolers, cold food 
display cases, etc. 

The invention provides a cold environment fluorescent 
lamp lighting System for refrigerators, freezers, display 
cases, walk-in coolers, etc. comprising a circuit for gener 
ating a high-frequency (40 kHz-120 kHz) alternating cur 
rent Voltage waveform, and a circuit for non-thermionically 
applying in a ballast-free manner the high-frequency alter 
nating current Voltage waveform to lamp electrodes to Start 
and operate the lamp(s). The high-frequency alternating 
current Voltage waveform as applied to the lamp electrodes 
is configured to reverse the polarity of the alternating current 
Voltage at the lamp electrodes more rapidly than the pattern 
of electron and ion density in the gaseous medium can shift. 

Thus, the object of the invention is to provide an 
improved cold environment lighting Systems. 

DESCRIPTION OF THE DRAWINGS 

The above and other objects, advantages and features of 
the invention will become more apparent when considered 
with the following Specification and accompanying draw 
ings wherein: 

FIG. 1A is an isometric view of a side-by-side 
refrigerator/freezer incorporating the invention, FIG. 1B. is 
an isometric view of a two-door refrigerator/freezer incor 
porating the invention; 

FIG. 2A is an isometric diagrammatic illustration of a 
walk-in cooler as may be found in a restaurant, meat 
packing house and the like, FIG. 2B is a Schematic illustra 
tion of a cold food display case that may be found in grocery 
Stores, Supermarkets and the like, 
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2 
FIG. 3 is a block diagram of a non-thermionic Square 

wave driver circuits and compact fluorescent lamp driven 
thereby; 

FIG. 4 is a block diagram of a further embodiment of the 
circuit for driving the compact fluorescent lamp, 

FIGS. 5 and 6 illustrate further embodiments of the 
invention, and 

FIG. 7 is a circuit diagram of a preferred embodiment of 
a refrigerator fluorescent lighting driver circuit. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIGS. 1A and 1B, the side-by-side freezer/ 
refrigerator of FIG. 1 has a compact fluorescent lamp (CFL) 
11 in the refrigerator side RS and a similar compact fluo 
rescent lamp 12 in the freezer side. FIG. 3 shows a block 
diagram of the driver circuit. In this diagram, a bridge 
rectifier 13 may be connected to the AC supply 14 and 
Supplies direct current power to a pair of non-thermionic 
alternating current Square-wave driverS 15 and 16 which are 
used to drive the compact fluorescent lamps 11 and 12, 
respectively upon actuation of Switch SW1 or SW2. As 
shown in FIG. 4, a common non-thermionic Square-wave 
alternating current driver can be used to drive both lamps. 
Moreover, each driver 15 and 16 may be incorporated in the 
base of the compact fluorescent lamps 11 and 12, respec 
tively. Since the Square-wave alternating current driver 
circuits 14 and 15 are effective to start the fluorescent lamp 
at freezing temperatures (0°C., 32 F) and run cooler since 
they are non-thermionic, there is no heating of the refrig 
erator compartment due to the operation of the lamps. 

In a preferred embodiment, the frequency of the AC 
Square-wave Voltage frequencies from the Square-wave 
driver are in the range of about 40 kHz to 120 kHz and 
specifically about 40 kHz to about 100 kHz, but other 
frequencies may be used. 

In FIG. 3, Switches S1 and S2 are open and closed by the 
opening and closing of the refrigerator or the freezer doors 
of the refrigerator/freezer unit. 
As shown in FIG. 5, the driver circuits can be located 

outside the cooled Space, or as shown in FIG. 6, the 
rectifier-driver circuit can be located in the base B of a 
compact fluorescent lamp 11". 
While in the preferred embodiment, compact fluorescent 

folded U-tubes or helical spiral-type fluorescent tubes or 
linear or any configuration are preferred for refrigeratorS/ 
freezers, the invention is applicable to any shape or con 
figuration of gas discharge or fluorescent lighting adapted 
for refrigerator and/or freezer compartments. The tubes 11, 
12 can be shaped to fit the refrigerator/freezer Space. 
Moreover, two or more tubes 11, 12 can be serially con 
nected and driven by a single Square-wave driver 15 as 
indicated in FIG. 5. 

Referring now to FIG. 7, a square-wave driver circuit 
particularly adapted for driving a refrigerator/freezer fluo 
rescent lamp is illustrated. The direct current output DC 
input to the circuit is derived from a step full-wave rectifier 
(not shown) Stepped down by a resistive voltage divider (not 
shown) and filtered by filter capacitor C1. Transformer T1 is 
an E-core ferrite transformer. Transformer Ti has an output 
winding 7–10(175 turns of No. 36 AWG), a drive winding 
7-11 (25 turns of No. 36 AWG), and a feed-back winding 
7-12 (18 turns of No. 36 AWG). The output winding 7–10 
is wound first followed by the drive winding 7-11 and then 
the feed-back winding 7-12. A Mylar(R) insulated strip or 
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tape is inserted between each of the windings. Feedback to 
the base of oscillating transistor NPN 7-15 is by feedback 
resistor R1 paralleled by feedback capacitor C2, dropping 
resistor R2 and capacitor C3. The lower end 5 of output 
winding 7-10 is connected to the lower end 2 of drive 
winding 7-11. The base of the oscillating transistor Q 1 is 
tied to the midpoint between resistor R2 and capacitor C3. 
In operation, when DC power is applied, between the 
common point between drive winding 7-11 and feedback 
winding 7-12 and emitter EOM transistor Q1, the feedback 
loop to the transistor Q1 causes it to move between Satura 
tion and cut-off. Resistor R2 can be varied in order to ensure 
the output of the Square-wave by biasing the transistor Q1 
between Saturation and cut-off. The output of the circuit is a 
Square-wave Voltage at a frequency of about 48 kHz. 

For the larger fluorescent tubes requiring more power 
(such as the long tubes LT used in the walk-in cooler of FIG. 
2A or display cases of FIG. 2B, Square-wave driver circuits 
of the type shown in my above-identified patent can be used. 
One or a Series of fluorescent lamps is connected acroSS 

the output terminals 0–3, 0-5, and for refrigerators/freezers, 
the oscillation frequency can be from about 40 kHz to about 
120 kHZ. 
While the invention has been described in relation to 

preferred embodiments of the invention, it will be appreci 
ated that other embodiments, adaptations and modifications 
of the invention will be apparent to those skilled in the art. 
What is claimed is: 
1. A method of Starting and operating a fluorescent lamp 

discharge System in a cold environment having a gas dis 
charge device with Spaced electrodes immersed in a gas 
comprising: providing a high-frequency alternating current 
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Voltage waveform from a Source having a frequency range 
of 40 kHz to 120 kHz, and 

non-thermionically and in a ballast-free manner, applying 
the high-frequency alternating current Voltage from the 
Source to the lamp, the high-frequency alternating 
current Voltage having a waveform as applied to the 
lamp which is configured to reverse the polarity of the 
alternating current Voltage as applied to the lamp more 
rapidly than the pattern of electron and ion density in 
the gas can shift. 

2. A lighting System for cold environments comprising a 
high-frequency alternating current Voltage waveform Source 
having a frequency range of 40 kHz to 120 kHz and one or 
more fluorescent lamps, means non-thermionically and in a 
ballast-free manner connecting the high-frequency alternat 
ing current Voltage from the Source to Said fluorescent 
lamps, the high-frequency alternating current Voltage having 
a waveform as applied to the lamp which is configured to 
reverse the polarity of the alternating current Voltage as 
applied to the lamp more rapidly than the pattern of electron 
and ion density in the gas can shift. 

3. The lighting System defined in claim 2 wherein Said 
cold environment if a refrigerator/freezer having doored 
compartments and Switch means operated by Selectively 
opening and closing of the door of Said refrigerator and/or 
freezer compartment, respectively, for energizing Said fluo 
rescent lamps with Said high-frequency alternating current. 

4. The lighting System defined in claim 2 wherein Said 
high-frequency is about 48 kHz. 
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